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(54) ELECTROMAGNETIC WAVE ABSORBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin 
electromagnetic wave absorber which absorbs 
electromagnetic waves at a plurality of desired 
frequencies. 

SOLUTION: The electromagnetic wave absorber has 
such a structure that an outside pattern layer 6 having a 
first conductive pattern, electromagnetic wave 
absorption layer 5 t intermediate pattern layer 4 having a 
second conductive pattern, dielectric layer 3, and 
conductive reflection layer 2, are stacked in this order 
from the electric wave incident side, The 

electromagnetic wave absorption layer 5 contains vi; 
carbon, ferrite, and synthetic resin. A correlation 
between pattern shapes 13 and 19 of the outside 
pattern layer 6 and the intermediate pattern layer 4, the 
pattern shapes 13 and 19 of the components, and 
material characteristics are optimized by computer- 
aided designing. Consequently, the electromagnetic wave 
absorption layer 5 can be made thin f and superior 

absorption properties can be achieved for two or more matching frequencies. 
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0 0 rn 1/1 0 0 g T S ^ A - # > 7 7 7 ^ ^ff I T S S „ 

DBP8»Ii:^50tt, oj IS M ffl-|T'S5 D B P ( d i b u t y 1 p h t h a 1 a 

t e (D m ) ottl < m ffi c m 3 / 1 0 0 g ) T'feS. ft £ * ^ Bg f u 4^ * ^ h S © jg 20 

p n H s i p i o o otejctf^^r^y - 7 ^ v* tt s ii iS s 7" 7 f - x > 7 7 7 e c ft if * fie m 

ttV^o l€fS !ftirik$lB5«# 1 0 0 m 2 / g JWT©t^ia-tt?C7b v ^;M^M«#3 jb^f c, ti-r 
> 1 0 0 Om 2 /g«.i©i^{ilf»*#fi©^ltt^f L<I<S5o D B P M ;»; 

1 0 0 c rn 3 / 1 0 0gttT®*-&tt2fc#&«*8i«*tf»6nt\ 4 0 0 c m 3 / 1 
0 0 g JLX ± O m -& *0 X 14 # * L < B < ft 5 o 
[ 0 0 3 1 ] 

• ia®iRi5 ic?t«^tt5ffitti*#fit LTtt, ft t x. t£ 7 x -5 -Y h , M & & . Ml ft 

ft e <d m m ttt}flcfi?<c*(f snso * r w -z? *? * l < jb ^§ y x 5- -c h t l t « , fg 

n X h T*lIS!S$©ill' 1 V 7 1-7x7-1' FStf fit'fe § M n - Z n 7 x 7 -T* h ( it ffi = 

5 ) t SSo 7 x -7 -f* h (D \f" m t L T fcfc . 0 . 1 ~ 1 0 0 (i m CO -¥ t§ & & © fe © # *ff 53 T? 30 

* *) „ «fc 0 » S L < 1 ~ 1 0 /i m T & « „ ^ m m. S ^ 0 . 1 /i m * i!j -*? & § <D it ft WL 

[ 0 0 3 2 ] 

* % k 43 ^ t a , ± m oy m f± m * » «. * m v> ft ^ s c n tc pi je s n s c t a ft < , am © 

[ 0 0 3 3 ] 

*%WOSmM©iR® 5 # # -r S ft 46 K , K tt ffl*#B*1^5Ct** 

so r ^> c t a § 0 cT'^^m id mm com common, a. - > m e % «t xf * ra ^ ^ 

->14«I 1 43 J; SB 2 9 It tt - > «t *3 IJS W f 5 IS ^ H Si t 5 5 # 15 * 40 
ffl i/> ^> d A> 6 s Kttl*#fioilni**^Ki: L t S ^ K £ Sg ft 51 g ay ft o R * ffl $^ 

ftfiiffffltikv^s^^ffl^TU^. n # m k « , * ?g t- a ^ - # > ^ v v & t 

M n — Z n y x v -4* h © §f ffl „ f 11^777'/ h 4: M n - Z n 7 x 9 K CD fjf JB ^Sr JlU^ 
T V~> S o 
[ 0 0 3 4 ] 

l c m nj m it x ^ x h?-^« m u^5. fcatf.fijxfuv, jK9>*dki/>, * «t 

#'JftSt*z;V, x # ^ V BM , ft H com RlfflttWig S ft ttJftB!fttt«ISI V 

tf ^ i * y m if m if e> n 5 „ 50 
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[ 0 0 3 5 ] 

M E d A t L T ti , ft i: * tf a 7 ^ p Atoa/j\ -f v y U y n A , 7" # s 7 x > a A , ifp 
y-Zo^l/ya'A, ^no/i/>ii, ^ h 'J;vri'A, y 5 y ;i/ rf A , iM sR- ft # 'J x =f- 
1^>^A S * IS j£ fin x h U ;b df A , i/'J PypA&HtD&a-a-figrfi. til v L < fi C n 

[ 0 0 3 6 ] 

m Rl H 14 X7X hv-fc LTHx ft t x. « jg * ft # 'J x U y , #'J7f # U * 

U 7 -r > m „ XV m ft If x ;i/ ^ N # y r> lx £ y $ N sj? i;x^r^JS, # 5 if © 

=&ffl^Rj^ftx^x h v — * ffl ^5 C ttfTtSo 
[ 0 0 3 7 ] 10 
C ft & # U V - JJ !)i 34 T ff Jlj tSBfr. URS^UyKLTffl^SCttf-FgS. 111)11 
43 ± If S& nT H tt x -5 X Fv-tf » X. (4 , & g K: £ C T nf Ml #J , S 5. fc: it » ftj , ffi & ffl 

s 0 =r a tt * : f ic it s to m. m © b a*, in &s ce m »k m ft s& it $j , * ft m , w n »k %mm, 

[ 0 0 3 8 ] 

« fig as R IR S 5 it , it ffi 4? U v - JW © , 5 * tt , -b ^ > h tt 9 6 fig o T fe «fc < s & 

w * k ^ -r * c fc*<Hr«a»fl-*afiaK-rse: 1 1 t? * a □ 

[ 0 0 3 9 ] 

SttttS*Wfi*J:tfBI*»*MS©*Uv-#ft^OE-&ai4, ^ £ - y M ft ¥ L ft * 20 

BrH©*$maift»*!n*fcH3^Trt ^ ■» nx tt si a^ # e> ft § * 5 e astn « £ v> „ -r 

o r t, . j#*fra««tis©jBi6«[K:aE^--r*a<a:D, as k ^ itti^MRfeitfn 
» ^ tj » cd m -a- 5 ^ J! ie m & *> t> ^ ^ « s± , tt ^ % m e « **j:cf«*ajtt ^ w n as 
, a as 1 1, is < a t) -r it x , jt*jfei:"rs*«Eiffi©H3ft»icit^7f#a<a:So c n 5 co 

ffi o * * M L T , m. W WKfrfc D M m ffi. * 56 iR T? * S « AH iffi © IR # 1 * ^ It^Ltt 

j: r , ^ssnsw^jp^wsciaijBi&iaKL, «fc t» s tc « at r 42 w- 1 ^ m js t 

[ 0 0 4 0 ] 30 

> if X t- > , I6i:'©6lT 5 £oTtJ;<, flg fc ± HE ^ JS © ^ * . » « tt * - ^ > 7 v 

ft -a- fig ftf 111 7 ;v a ± ic , in » ft t x. tf 6 o o a to # m m ^ si s n ft #f * * in 

£ ^ „ S ft , W W. << y >? (/ctxtt'^flSSRIl 0Qcm«T0. 5 D c m U ± ) ^ 
[ 0 0 4 1 ] 

± 5zE « m « S # ii 2 cd #s fig tt M §1^1, ^ ^ ^ — > m 6 4o rj m\ ^ & — y m 4 <d m 1 

J: t>* 2 * * ft *i $ - y % B fix t % C t^f f 5c H 1 43 «fc SI 2 9 « tt $ - y « > 40 

T'iiintu^o L*Lcn6}ciSsn5cttts<, ft t a ar m i 43 «t t5 m 2 9 

*tt/<* — VO*««©***lKjfi»iR«5feU<l±IBI*f*c»3k:ESEl£^S'ar N »tt^ 
& 5 7 ■< ;V A 5: ffi ^ 1* K , fij ffl f § C fe pj ftg T* S S a 
[ 0 0 4 2 ] 

* IS s lt*l3S, M^SHt^^HgP^, I . 0 5-5. 0 ©Utt tt' » A 1 5 fig £ 

IS W * *3 feiV^ST^Sili: ^ MS LV\ 
[ 0 0 4 3 ] 

Rl « f* m 3 CO tt t L T . fei:x.t«S3A, » -7 U ^ > , S ft t± # U X ^ U y y- U 7 50 
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* U~ h (PET) mm^—h ( # IS fS ft ) 4lf"f $oTt S ft ± 3ZE © feC S fg £ 

* ft S 21 t ft < , t 03 (5 A> CO ^ fig gg , ^A420tJft?ftoTfe i^, l^to^Tli 
, 0 . 1 ~ 1 0 m m © m B * s £F S bt/^ « S£ iffi iR ft 1 ± ft © ft g ft © ft #> fc , «fc t» » S 
L^OliO. 1 ~ 4 m m Tf £ § „ 0 . lmm*»Ttt, lift! 3 ?:ffl^5iS^S L< 
, 1 OmmfiOWSta, « fiS 86 R IR ft 1 © B M ft © jft ^ ft < ft o T L S o „ 

[ 0 0 4 4 ] 

[ 0 0 4 5 ] 

S ft * f S TO ti » nmAMMfr £ s Sg i*ttt;^->*tt*n'^"->i6 W fit ift 
Stl 5 £ , SZfttt/^-l'tWt8'fR/^-^l4 , if*i3 £ , V S ft E 10 
M B 2 © HI * 7f #t JI b % 

j^A^-yl6©i 1 m *tt * — ^ 43 «fc If * ffl ^ £ — 1/ M 4 © SI 2 9 Wtt X £ - V CO ffi 

£%:<mm %mMm®i®.w 1 © m 7? & t % & 0 

[ 0 0 4 6 ] 

* p g m§ Co n m m m. ir ft 1 © a ft w ft # ^ t l t « , =j- -7 -r x ft h © n k a m m 3? m © b m 

fcbt, * #g TO c fit -5 « 1 » *R ft 1 * E B -r § c fc: <fc t> , lliSSioaj 
»*fr 3 . H ft 6<J £ ti . SH(ftc#ffi-r«« ; f«»(Oia»^Krih, ISf&LANl?©ei£]S 
SSlt'S S ft « M ?S 9R # -D ^ T ti , ^7^fcitT'lift<, 3? £ ft , #f [£ , zi > 20 

■u- - h * - ;i/ „ ii, if ^ fig gg % r # , s^i, w$&mmm(D Mftmrnmi: t>mmT° % % 

[ 0 0 4 7 ] 

[ 58 © ^ ft CO jft ] 

a 1 a: » -^mmommcD — m m <o u m m m nx * 1 owffiBTffts, z. © m m s k jr f* 1 a 

— > ii 6 t± , siitft^^-y^fts. fa ^ # - > ji 4 a , i2iitt^?->^ 
w -r 5 o iff 1 43 <*: tf 1? 2 « * it - v © a w n «g ^ ti ji ft -r & c 1 1 * -3 t . * ^ m. m. 30 

7v ^ fl CHI© ±7?) tt , tu & © <t 5 « & K: ^ BS R S ft Jg 7 B file S ti T b J; V o 
[ 0 0 4 8 ] 

*3SW©ftft«fl!i©JK»T»tt, m fS M fJS K ft ti , 0 l cd * JS © 3g Si k: 4b 

2 5;-ErSt\ C©J;34**teKJttW2*-£S&l/*««K!ftlKf*ltfx ^«ftJl3©ft)23t 

A #J « HigMII (II l © T 7^ ) 7? s «SI)3£3fiMtttli^Wr§S_t^^« 

snsi5 tt^sntt. iiisifii5ttsiti> ft t a tf w « 14 s *f m 2 

[ 0 0 4 9 ] 

m 2 ^ , b 1 t ji* 2 n s * n w © ^ fig © - jb m © n ik 1 na ir ft 1 * * -r s ^ ^ ^ - y « 40 
e % fsk-$~ $1 mm r- & & a m 3 t± . 0 1 43 ± tp 0 2 1 ^ * n § n fii © jb 11 te 43 § ^ ^ — 

>!6©-ai©l^LTfNTiSlt'£S, c © ^ ^ # - > fl 6 ti , i«s# 1 1 © » 1 
A»I®«i±ift UHtt;^->i 2 «)S?h5, liH6^?->i 2 (4 % 
ft i: x. « c © m M © fl? SI T? ti -¥ — S S © St M * fi fii © + ^ 4£ © ^ * - > m Vi i$ , it: Se ffi fll 
© x 75" (Rl 43 £ If y 7j A IC m M c 1 , c 2 S ti T ff W *S k: M iU IE L < IE H 5 ft ft — 
> t* $ ^ T fe J; + : ? : «©^ 9 - >fp« 1 3 tt, x 75TrI tc ffl S < SE tf S K7b~ flg ©fl^^fiP 
^ 1 4 t % y 73 IrJ K ffl S < 52 If § JS 7a fl? © 4*c S »15tff, * ft 6 © % fl? « g|l » 1 4 , 

i s © a & s fi fa t , as ji as » i 6 t? rt ft tc ai m t t a? js ^ ft s 0 # m $t sn » 1 4 , 1 5 

fl? tt 5i 1 4 , 1 5li, ftiSOi^lCfttAtfla 2 = b 1 = 2. 5 m m , fi £ a 1 = b 50 
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2=1 7mm, ^ £ — y Jg # 1 3 © x % U 43 <fc IS y ft ft © ffi 2 CD H Pi c 1 = c 2 = 1 m m 
■P 25 o T fe «fc V> 0 
[ 0 0 5 0 ] 

El 4 it , H l -13 k:^*n«ltl«<O^JlJ«:©tJ-S*WiS«RiEf*: 1 4ilt5 * ra ^ * - 
y Jf 4 £0 IE II ill -e & 5 „ 8 H4£a?*n«4'M'^->i 4 

» & m r° & %> o tfi ibj ^ ^ - y m 4 a „ itifti 7 © m sjs a m m <d m m ic m 2 w m. tt * 

<Oj* 2 — ymtf; 1 9 # * x^lRlfeArfy^n^KMIBc 3 . c 4**H-rfr5U*e (C 91 11 IE l 
<ffi«£ftT«fi££ft£ 0 glttl 9t0xS[^©fi5a3fcy^rp]©JlSb3i:{ifb< 
, fttilf a 3 = b 3 = 1 7mmt'$^ x 7? Ir3 43 <fc y 75" ift ($j ft f § & Jg 1 9 © ffi 10 
S © US Rg c 3 = c 4 = 1 m m T 25 ■=> T £> J; (/•> „ ^ C © H Sfi © Jg ffi T? a , fit M £0 $5 1 ^ ^ 
- V 1 2 (D^Z-yBft 1 3(Dx7jlR)<?)I*ftJa 1 fct % |2|lttA^-> l 80xJ 
[ft CO ft A ft * a 3 t m L < ( a 1 = a 3 ) „ $ 1 ittt^^-^ 1 2 Oy SfilOlS^fi^ 
b2fcS52#«tt^£->l 8OyJ^(0l*S? b 3 tiif (b2 = b3) . 

[ 0 0 5 1 ] 

E6ii, m i ~ 0 5 ic 7jk £ n § « si is ga ir <* 1 1 4s «■ s ra 3 © h $ — > m e t m 5 © 4> 
11 ^ 5r — > s 43^a*te»tife*^*wmsftLT3K , rjEnsHT?*s«, n 1 mn&>* z-y 1 
2 t^2ittt/^-> i son, /p»73 i«j ( in e © ffi m ic m m js [ft ) k js s l ft m 1 

^ £ - -V 1 2 CD + — > ] 3«, 3£ 2 £ - y 1 8£D/^-y 
1 9©jR««rtE#6t5, 20 
[ 0 0 5 2 ] 

f£ Bj! © ^ © ffi © Jg fi T , ft $ — y j§ e it , 13 4 43 <fc tf 0 5 fc ^ S n S « fig * "# t 

, ffi II] ^ # - > Jg 4 it m 2 43 j; If M 3 fe: * ti § fflf IjJc * ^ L T fe «fc 
[ 0 0 5 3 ] 

0 7 it * 3RS f§ CD m m CD ffi CD B ffi CD * Pal $ - y M 4 aCDIEffiHT*«.0, i8tt@7fci? 

n s m m <r> m m tc 43 w § ^ ^ ^ - > m 4 ao-«*a^LTSt»aBi?85. a 7 43 
M flf cd S ffi « , l2|ltt/^->2 2*«jsK , rsaa([©#-'<ir — ym^z 3 *t x r«D 

43 «t If y 75f IhJ t ff 5>J 4ic \z mm JE L < IE S S n T « fig * 4a S = JS2llfi;^-y2 2 © & 
'^->i«2 3B, K7l/-^«T?*5, x [r] fc M t>" § ISj 8 CD ± T l£ — M CD & « S1$ ^ 2 30 

4 1 . y [hi ic m n % h s cd 7£ t - n cd m « as ^ 2 5 t * , #t§ 3 # ff> 4* m ft 2 4 , 

2 5 t± ft ^ T- S o T s 4 ft CD =& a % #1 fiS f S 0 # 5> 2 ICxtflOfiJ a 5 t , 

je4*«»2 50y^FlRl©JSSb6ttt.^L<, fc fc X.lf a 5 = b 6 = 1 7mml i ^!)> & 
t)i m'/i Z 4 CD y -n [ft CD <§ b 5 i: Jg « ffi ^ 2 5 © x ^ [rJ CD £ a 6 tiifU, ft ' t x. tf b 5 

= a6 = 3mmTf«oTfcJ:^„ & M ^ - y J^ 2 3 CD x 7? [rI P ft f S ffl PS c 5 43 J; tf 

y 7j !ft K m ft 1" 5 M ffi c 6 ££ , fc t X i£ c 5 = c 6 = 1 m m T' o T «t 0 
[ 0 0 5 4 ] 

a7 6±tfH8 t^«n5ifi|B/^->l4 a t± . »aoH 2 ~H 6 t^S tl5*JHtt 

'^-vi 2 , i 8iiti.?t;^-7iti^?nT I Ma©ii<of i t n * k n m 

jfe KlRftSiBELTfe J:t\ ft i: ^. fi* 0 7 43 <fc E! 8 iZ yjk Z 4a § f£ W ^ ^ — y E 4 a £M 40 

2 43 =t xi m 3 ic >t^ ft s ^ ^ - y m e fc#ii^*ft.5«at«»iKtt-i?tix n^z-ym 

60^#-yjg« 1 3©P*^rjRj»C»f5Lftiai5JB«(4, B 8 <0 ^ - V Jgtt 2 3 cDfllg 
Wrtli:#4t*«t7 t, ^ - V Jg 1 3 CD x ti IrI CD m A ft $ a 1 Jg W 2 3 © x 1? [rJ CD 
**ft«a5ttfSL< ( a 1 = a 5 ) , $ ft y 7j fa © « Aft S b 2 , b6A ! f L<45 
±5C ( b 2 = b 6 ) , &Vi^mtfMl£tl2><, 
[ 0 0 5 5 ] 

* 98 w © ^ St © ffi © jg ]8 t? it , ®7i3£Tfm8ic-?jK-£tiz>'pm^2-ym4 a * , n * 

[ 0 0 5 6 ] 

S9(i> * fi W © M M © ffi © Jg ffi © - y M 6 a * T IE ffi H t? 35 5 „ SttlM 2 7 50 
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(ommx t* fjj comwtcwi 1 m « it ^ * - > 2 s^M^tis. c © h 9 &c ^ $ n § n m © 

— V 2 8 (4 x 7J [Ri *5 «fc Xf y 75" ft £ fr 5»J £ M f¥J IE L < S2 R $ ft ft ^ - 1/ & 2 9 , x 
c ffl * — > fig 2 9 » N f&&©*jfi<Dfgt6lCfctf5H3<I>fl^* — >JH6 
* v *©H3©ttffifc:MitS:ilr«*t>»)K:4 5IftlfiLfcl^^St5. * © a © tt 

& , m as to n £D a? si i: m at 7? 5 0 cca 5s@9ts?ns^/^ - > n 6 a # , 

fc A tf H 4 , El 5 ; 17, B8£SSn*ifB/^->|4 1 4 a i: Ifl £ ft T it 18 ®. 
[ 0 0 5 7 ] 

E! 1 -0 6 £3*£ft5*»tt«iR# 1 (Cfe^T, ISfigif|2!i7;R- -7 A H « 4-? U 
IfbVfl/7^-f (PET) 7^)Uffe5. If ttf*II 3 it, PET * ffi M b 

x * © * R « ( H BP ) = 3 . Is **l43mni?fc5 4 'tt M & © UK B 5 it , 7 D n 7° 
l/^dfi l 0 OilSt, lilSMitLT^'yf iy^7'?HC c ^ -r * >- • r 7 
V H IS a £ ) SMSiHk Stl^t^t 1^717^ h (pHII»SSKNS-4 1 

5 ) & v * 1 0 0 £ 2 8P 4: * T« tt b „ -> — h « ( 2 mmf ) EiD»fSStTffl^5, 
[ 0 0 5 8 ] 

) t «fc »> so s b ft „ * © g g t « sa st © # i © m m $k n- m m l , 7 7 77i;^A-gs 20 
^t^/<* — >fl6*±tf*iffl><£ — ^^©/^•-j'jgtti 3 , 1 9^!^^l, ^ ft e> 

0^?->i6, 4 * ft b ft □ 
[ 0 0 5 9 3 

ft ,i $ _ y m 6 a v I)| i 2 /jmiD^'Jx^l/Vrl/?^!/- f (PET) 7^;Hitt 

bT«#^^g|J©Jl^*^H/> + ^:^T^ f -f X li i b 1 = a 2 = 2. 5mm, ft * a 1 
= b 2 = 1 7 m m s fll c 1 = c 2 = 1 mmT$§ 0 $ ft „ tl^^-yi 4 (i, IE 75" JB 
t0 9H 2'^-Vtfc5 4' H ^ * - > 1 8 T* m fig * ft , +MXtt - 2a 3 = b 3 = 1 7mm 
, ft ^ £ - > © HQ PI c 3 - c 4 = 1 m m t b T a „ ft A CD RE . H-J*#—> I 2 t * R] /i 30 
£ - >- l 3 <DH.B^n£&m 6 <D £ 5 ic - tt§A5l;:, % — y 1 2, 1 8 Oft- A ^ - > 

1 3 . 1 9 <0 m m , tft*)5H6%-SS*T^5. 
[ 0 0 6 0 ] 

«5C»/^->l6, «Iig®lEl5, *H^* — >«4, 1I»13 (PET) , * 
IttSMl 2 OltllLtf ISKiSft l 1 1 5 tS^Lft, 1 
OttS*ttft 5 m m T? S S o 
[ 0 0 6 1 ] 

I 1 2t7'J-X^-7S-lcj;5t«PM(#tt?:it D CO^SJ;^ liHlffiTft $S 
b ft «fc o \z , «?KM0S:Jl5?^5<D^Jiffc*^fiKT*#, b^ €> t *J-a!RJR»3^#&ftT^S c 
i: *t *J * o S ft it ft 0tl 1 t <D it K cfc D , ^»^?-yi46ffl^T, z 40 

t * ^ * - > i 3 © & b © 4§ h m & tt m m -r a c t t , z-aoiinRiiajBt^faab, * 

6 fc & ir ^ as st * m m t ■ a c t ^ 7? * a „ jetiti 2 tctt ft ^ e. , cp h ^ ^ - > m 
4 ^ jo ^ a c h r- , 2o©»iRJ9ife«ft * ffiSLtv^c t&w* 0 

[ 0 0 6 2 ] 
[* 1 ] 
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ITT HA* 


T\T lie 


MMM l 




1321 1 9 60 V ^ 9 
l^y x ^ v^/ s \ o ^ 


it 

m 


1 


El 1 ~ 5 . 11 0 


|1 2 60 >" 3 3 


2 


m i i , m 7, 

18, 04, @5 


111 1 3 



[ 0 0 6 3 ] 

it mm i 

M m M l K 43 § fl. A £ - v 1 2fc(fH^£ — >l 8 © i4 g I § § 13 l 0 tst J; 5 t x 

, ySlnlKlf nftlf & LttfcSH 1 *i^L, 1 2j3itf*I/^-y 1 8 

© fit « © K # MJ 5£ L ft D flj 5£ IS ^ ^ 0 1 2 £ f . T& M jft $1 20 

m © m m. u - * # m * l ft „ 

[ 0 0 6 4 ] 

it m m 2 

« fl£ & UR & 1 a , 0 1 lOlltLT, jl-^^^l 6 Oil l 2 t Lt@ 

7 43 «fc H 8 h !rI m & BB ;U - ^«3fi * ffl ft . ^ © M 7° (IE 15 m ) Ot-CXB, ft /I 
ffl © - m a 5 - b 6 = 1 0 m m , ffi ;!/ - ^ © H {* S3 T 5 5 tt SB # 2 4 , 2 5 © M $1 b 5 
= a 6 = 1 mm, ;l — "/ © !\] |5/1 c 5 = c 6 = 1 2mmtS5 s £ 6 E » M *S 'S /P 5 © 
& 3 m m , II It f* M 3 L T ffi ^ 4? 0 ^ ^ U > © JP * 1 . 5mm£rffl!^„ f^M^^ — 

* El 1 3 \C ^ f o * - t° - £ © * * s 8 a « n ft o 30 
[ 0 0 6 5 ] 

[ » 93 © £fj M ] 

* BS Ep! iz J: n if , ft ^ £ - > Ji 6 © 13 tc * H £ — > S 4 * m if , M £ * # *4 * # A, 
Tf fe <fc i/^'l" IK ?S IS LR M 5 i: , itft!3t, •IttE»l24fitf, ^ocnsao/^*- 
> ^ £0 ffi H H ARJ&liai^fcfSCfcCAoT, #41 fiJc # 5PI © )£ ^ ^ ft & jc fjjtj n L * < T fc 

5*tftS!l»tffe*. * CD «S a LT 2 JW ± CD © & R * St S * « M !® IR # 1 * #t 
t5C i: ** T? ^ •£ = 
[ 0 0 6 6 ] 

SI « I* Jl 7 . if - - >\, H d X Jf> « » 4 i: c?3 * «■ fc ff # Jfe ^ a c fe hJ f|s 7? *5 , c ti 
» © JH ifi » E *f L T Jl K « & « 18 ® IR 14 * # 

[ m ® © tor m a m w ] 

im i ] * % m © * at © - m m © * m %i ea us i* 1 ciiit-gs. 

[12] Biiic^^n**^* © * © - m © « re ?s m m. w i s 

e * ^ -r mm. m t a 0 

[03] a 1 *3 itfi 2 [cs^nsiioiitfe^s^^^ - >16©- sp©m; A L ft 



(13) 



JP 2004-356325 A 2004. 12. 16 



c m 4 ] m i ~ m 3 tc m s ft a n ss © ® m k. « w s w ss ss © ir ft i % m & ft % 4> n * - 

> JS 4 CD IE P S T* % & „ 

[05] 0 4 !•<: 7K t" c ft <G ft BB £ — V Jg 4 © — SP^M^LTjirift $4 Slf g§„ 
[116] H 1 ~m 5 tc^f ft£«SSz£®iRft I Iefett5l3«^;^-y|6 |Ei 5 © 

ra * - -y m 4 # m & & ft fe « m. « «Ht l r 5* ft ie ® m -e & & „ 

[17] * % AH © n M 03 fifi © fl? fig © ff ffi ^ # - > A 4 a © iE ffi H T? & * * 

[08] S 7 fc: its £ ft § SS CD flg SI £ *5 S ft II 4 a©-gPiK^LTSt §4 

[H9] ftfSB£©HS1I©{IS©^*i©ftA£ — >16 a*^-4-iE®HT?*«<. 

[hi o ] ft ft ^ m © % k k «fc a n ss eg i. © w fig * >t< -r 0 e t n ft ft s h t* & s „ 

[01 1 ] * ft f E 0/1 « © H m K i & tfc $5 I2^it|j ffi IfSSo 

[ m i 2 3 * ft a m # © m m k. & & m m m 1 43 =t zfit n m 1 © « % ss r © ja » it w ft % 
/3 . ft E9 v © % o 

[Hi 3 ] &{*ftmm<D^mte£%ftmm2<Dnmmw&vffiffi.nm&*7K?MT*&% 0 
in ^ id mm 'i 

1 , la HM'Mft 

2 9 « ft £ # Jl 

3 m « ft Ji 

4 , 4a 

5 m m m r m m 

6 . 6 a ft A £ - >"Ji 

7 a ffi at m ft s 

11, 17 j,| ft 

13 >*2->BW 
14, 15 ft? « gp ft 

1 8 S2ltfi/^-^ 

19 im — ism®. 

2 3 - VJBtt 

2 4, 2 5 ffi? ft ft ft 
2 7 Sft 



JP 2004-356325 A 2004. 12. 16 





JP 2004-356325 A 2004. 12. 16 




i m 7 3 



4a 
21 22 



□ D^D □ □ 

□ □ □ □ □ 

□ □ □ □ □ 

□ □ □ □ □ 

□ □ □ □ □ 



b6 




(16) 



JP 2004-356325 A 2004. 12. 16 



[19] 



6a 

i ■ 1 

27 28 

f }\ 



X X X X > 

XX X XV 

6666i 



l m i o ] 



13- 




(18) 



JP 2004-356325 A 2004.12.16 



ozmmm mm <m 

(72)5SK# f» W- 

^fi»^S!8t5uUTfr^aj 17 2 - -y ^Mtmilfi 

F * — 5E321 AA43 BB23 BB25 BB33 BB44 BB51 GG11 GG12 



